In 2013 Spain introduced a series of educational reforms explicitly inspired by the Programme for International Student Assessment (PISA) 2012 results. These reforms were mainly implemented in secondary education -based upon the assumption that this is where Spain's educational problems lie. This paper questions this assumption by attempting to identify the point where Spanish children fall behind young people in other developed countries. Specifically, by drawing data from multiple international assessments, we are able to explore how cross-national differences in reading skills change as children age. Consideration is given to both the average level of achievement and the evolution of educational inequalities. Our conclusion is that policymakers have focused their efforts on the wrong part of the education system; educational achievement is low in Spain (and educational inequalities large) long before children enter secondary school. This study therefore serves as a note of caution against simplistic interpretation of the PISA rankings.
Introduction
Since its return to democracy, a change in the colour of Spain's governing party has generally meant a new set of educational reforms. The latest is the Organic Act for the Improvement of Quality in Education (LOMCE); approved by the conservative government shortly after the release of PISA 2012 results. These reforms have been designed to tackle what the Spanish Ministry of Education (2013a) believe are the key weaknesses of Spain's education system: high rates of school failure, early school dropout 1 , the low status of vocational education, lack of external evaluations, low levels of school autonomy, and generally low academic performance of students. It is the last of these which is perhaps the ruling government's greatest concern. This is driven, at least in part, by Spain's continual poor performance in three major international
assessments -the Trends in Mathematics and Science Study (TIMSS), the Progress in
International Reading Literacy Survey (PIRLS) and, most notably, the Programme for
International Student Assessment (PISA). Indeed, in 2012 Spanish students performed below the OECD average in each of the three core PISA domains (reading, maths and science).
The Spanish government has explicitly used poor performance in PISA to justify its educational reforms 2 . For instance, the preamble of the LOMCE legislation states how:
"The PISA 2009 report presents for Spain results which underline an insufficient level in reading comprehension, mathematics competency and scientific competency" (Spain 2013: 97859) .
While the Spanish Minister of Education (J.I. Wert 3 ) argued while approving the act that:
"it is not our intention using PISA as a weapon or a self-flagellation instrument. An international comparative study as this one must be used for finding a path to 1 According to the Ministry of Education, Culture and Sports (2013b) , during 2010/11, 33% of 16 yearold students had not completed compulsory education. Moreover, early school dropout stood around 25%. This was well above the 15% target, and higher than any other European Union (EU) country. 2 The previous 2006 Education Act (LOE) included the following generic statement: "Some recent international assessments have clearly revealed it is possible to combine quality and equity and should not be considered opposing objectives". 3 The LOMCE is popularly referred to in Spain as the "Wert Act".
improvement, and this is shown by countries like Poland that, having the same orientation as the LOMCE, have significantly improved their results" (Europa Press 2013).
This last concern has surged -as it has happened in other countries (Bulle, 2011; Pons, 2011 )-with the relatively modest achievement of Spanish students in international assessment programmes such as Trends in Mathematics and Science Study (TIMSS), Progress in International Reading Literacy Survey (PIRLS) and, especially, the Programme for International Student Assessment (PISA). It is thus clear that the low performance of Spanish children in PISA has had a significant impact upon important policymakers in this country. Indeed, it is to their credit that they have taken the results of such assessments so seriously, and are passionate in their desire to introduce educational reforms. However, although international assessments can be a useful tool for comparative education purposes, a naïve use by educational policymakers can be misleading, as will be shown in this paper.
Specifically, it is our belief that the Spanish government have focused their reforms upon the wrong part of the education system, due to their simplistic interpretation of the PISA data. Specifically, the main components of the LOMCE reforms are:
1. Raising the level of autonomy of schools, increasing the importance of school principals.
2. Introducing external evaluations to students at the end of the primary (year 6) and lower secondary levels (year 10) 4 . These evaluations will be performed for providing information to families and schools.
3. Simplifying the curriculum, putting more weight on instrumental competencies, ICT and foreign languages.
4. Making tracks more flexible, avoiding dead-ends in the educational system. For meeting these ends, tracking between the academic and vocational paths is advanced by one year (from age 16 to age 15).
The vast majority of the above are focused upon changes to lower-secondary education.
But is this really when Spain's educational problems emerge? Or are low levels of 4 Compulsory education in Spain begins at age 6 and comprises six years of primary education and four years of lower secondary education. Nevertheless, school enrolment rates at age 3 are over 95%. between the end of primary school and the end of secondary school. Conclusions and policy discussion follows in section 4.
Methodology and databases
The aim of this study is to investigate Spain's relative performance in international reading tests at ages 10 and 16. Ideally, longitudinal data would be available to track children's progress over time. Unfortunately, such data is not collected in Spain, nor in several other important comparator countries. Consequently, we follow an alternative strategy pursued by Goodman et al (2009) and Jerrim and Choi (2014 Any country where more than half the sample was born outside these years has also been excluded from our analysis. Sensitivity analyses using a lower threshold (25 percent) has also performed, with the main conclusions unaltered (results available upon request). 7 We will refer to these education systems, throughout the article, as countries. Our analysis begins by considering how average reading test scores (converted into the z-score metric) compares across countries at ages 9/10 and 15/16. This is followed by a consideration of how the distribution of children's reading scores changes as children age. We then turn to the issue of socio-economic inequalities, estimated using the following Ordinary Least Squares (OLS) regression model 10 :
Where: The parameter of interest from (1) is β 2 ; the association between children's socioeconomic background and performance on the reading test.
We estimate model (1) twice; once using father's occupation to measure SES (divided into four groups: elementary, semi-skilled blue collar, semi-skilled white collar and skilled white collar workers) and once using the number of books at home (Wößmann 2008 , Evans et al. 2010 , Hanushek and Wößmann 2011 , Jerrim and Choi 2014 This difficulty will be handled as follows. First, we estimate model 1 using father's occupation, with multiple imputation by chained equations used to account for missing data (in terms of observable characteristics) 13 . Then model 1 is re-estimated, but using books in the home to measure SES rather than father's occupation. Our interest is whether the same broad pattern of results holds whichever family background measure is used. For instance, do we consistently find that socio-economic inequality in reading achievement is greater in Spain than other countries? And is there consistent evidence that the SES gradient grows, shrinks or stays the same in Spain as children move from the end of primary school to the end of secondary school?
The clustering of pupils within school is accounted for throughout the analysis by either Huber-White adjustments, bootstrapping by cluster (using 50 replications) or application of the Jackknife (PIRLS) or Balanced-Repeated Replication (PISA) weights.
Final student senate weights are also applied to correct estimates for non-response and to scale national samples up to population estimates. Standard errors for differences between countries and between surveys are calculated using a two sample t-test assuming independence between samples.
Results

Average reading scores
Cross-country differences in average reading test scores (converted into the z-score metric) are presented in Table 1 . The first point of note is that, at both age 9/10 and Nevertheless, these results seem to stress the importance of the early stages of education and the difficulty of overcoming large initial achievement gaps. In other words, once a country falls behind in the educational achievement race, it is difficult to then catch up.
This should be particularly worrying for policymakers in Spain, given both this country's poor performance in PIRLS, and the fact that the 2013 LOMCE educational act introduced very few changes at the primary and pre-primary school levels. We believe this to be a grave mistake, driven by policymakers' naive use of the international educational achievement rankings.
We conclude this subsection by analysing differences in progress by gender.
Previous research has consistently shown that, in almost every OECD country, girls outperform boys in international reading assessments (OECD 2010:16 
Inequality in educational outcomes
We now turn to inequality in children's educational outcomes, along with change in reading performance of the highest and lowest achievers. To begin, the standard deviation of children's test scores is presented as the preferred measure of educational 
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To gain further insight into this issue, Tables 3 and 4 consider change in the 10th (P10) and the 90th (P90) percentile of the reading test distribution across the two studies. The former can be interpreted as the performance of the lowest achievers in a country, while the latter refers to the highest achievers. Unsurprisingly, countries that saw an increase in mean performance also tended to see an increase in P10 and P90. As Figure 2 
Inequality of educational opportunity
To conclude, we turn to socio-economic differences in educational achievement. Table   5 measures the socio-economic gradient as differences in test scores between children whose father works in a skilled white collar occupation versus those whose father works in an elementary occupation. The robustness of these results are considered in Table A1 (Appendix), where the socio-economic gradient is alternatively measured as the differences in test scores between children living in homes with more than 200 books versus those with 25 books or less (as noted in section 2, books in the home is a frequently used proxy for socio-economic status in cross-national research).
[INSERT These results therefore strongly suggest that inequality of educational opportunity in Spain is largely generated before the age of 9/10.
However, some caution is needed here, as our analysis using books in the home produces a somewhat different result (see Appendix 1). In particular, in most countries a significant increase in the impact of this SES measure is observed, including in Spain.
In particular, the difference in test scores between the lowest (less than 25 books) and highest (more than 200 books) socio-economic groups increases from 0.63 (age 9/10) to 0.94 (age 9/10) standard deviations. This is of broadly similar magnitude to the increase observed in most other countries.
What do we therefore conclude from these results? First, there seems robust evidence that SES inequality in Spain does not appreciably decline between the end of primary and secondary school. Rather, inequalities in educational opportunities are either maintained or increased -with somewhat different results depending upon which SES measure one chooses to use. Secondly, both Table 5 and Appendix 1 suggest SES inequalities in Spain do not seem to change by any more or less than is observed in most other countries. Finally in Spain, as in many other countries, socio-economic differences in educational attainment are large -and require urgent policy action to be reduced.
Despite the LOMCE reforms noting the importance of this last point, few details are provided on how such a reduction in SES achievement gradients might be achieve.
We believe that our evidence suggests Spanish policymakers should target their interventions early in young people's lives (i.e. before secondary school). In particular,
both Table 5 and Appendix 1 illustrate how, once SES inequalities in educational attainment emerge, they are very difficult to reverse.
Discussion and conclusions
Reducing school failure and increasing the 'quality' of education were among the main objectives of Spain's latest educational reforms. The Ministry of Education has acknowledged these reforms were inspired by Spain's poor performance in international assessments, and the subsequent recommendations for improvement made by international organizations. The aim of this article was to scrutinize Spain's performance in these educational assessments in more detail, in order to provide a more nuanced view of this country's educational problems. Our focus has been whether Spain's disappointing performance in important international reading assessments really emerges during secondary education, or if it already lags behind other countries towards the end of primary school. We not only considered performance on average, but also changes in the distribution of reading achievement and the evolution of educational inequalities between ages 9/10 and 15/16. Our four key findings can be summarized as follows.
First, the gap in average reading test scores between Spain and other countries is just as stark at age 9/10 as it is at age 15/16. In other words, Spain's poor performance on international reading assessments seems to be generated in primary (and preprimary) education, and does not appreciable decline (or improve) during secondary school. This is consistent with the work of Mena et al. (2010) , who describe how low primary school performance can harm children's educational expectations, self-concept and engagement in school -with slow progress and early school dropout the result.
Thus improving the poor reading skills of primary school children seems to be critical if Spain is to significantly improve its position in the PISA achievement rankings.
Second, although there is little change in mean reading test scores between ages 9/10 and 15/16, this masks some interesting changes to the distribution of reading achievement. In particular, whereas the reading skills of Spain's lowest achieving children declines (relative to other countries) during secondary school, the reading skills of its top performers actually improves. In other words, there is a small increase in educational inequality, with the least able children falling further behind the average and the more able moving further ahead. This has important implications for Spanish policymakers; improving basic skills amongst the country's lowest performing pupilsin both primary and secondary school -may be an effective way to simultaneously reduce educational inequality while improving average levels of achievement.
Third, our results have highlighted the socio-economic differences in educational achievement that exist in the Spanish educational system. Such inequality is established early in young people's lives, and then either maintained or exacerbated during secondary education. Consequently, our evidence suggests that once social inequalities in educational attainment have emerged, they become very difficult to reverse. This again points towards early action, long before children reach secondary school.
Finally, we provide empirical evidence on the usefulness for policymaking of some of the existing international assessments. Indeed, we show it is precisely the comparative nature of PIRLS and PISA that enables us to provide guidelines at the national-level. However, we reach this conclusion having taken the Spanish case as our starting point, Spain being a case of misuse of international assessments for policymaking. This strategy has allowed us to draw out the limitations and risks of simplistic approaches to cross-national studies such as PISA.
One must of course recognize the limitations of this paper and to stress the need for further work. Ideally, this study would have been conducted using longitudinal data, following exactly the same group of pupils over time. Unfortunately, cross-nationally comparable data of this nature does not yet exist, leading us to take the alternative 'repeated cross-section' approach instead. Nevertheless, this study has illustrated one of many interesting questions such data could address, and highlighted the need for international assessment like PISA to begin to track the progress of children over time.
Second, our results are based upon observing young people at two time points -age 9/10 and 15/16. This limits our ability to identify the exact point when Spanish children fall behind their peers in other countries (in terms of their reading skills). For instance, we do not know how Spain compares to other countries at the approximate point of school entry (e.g. age 5/6), and thus whether educational problems actually emerge in this country even before compulsory schooling has begun. Finally, the focus of this study has been children's reading skills. We are unable to comment upon whether similar patterns are likely to hold for other cognitive (or indeed non-cognitive) domains, including science and mathematics. For example, Spain only started to participate in the Trends in Mathematics and Science Study (TIMSS) in 2011 17 , meaning an investigation of children's performance in these domains over time is not currently possible.
Nevertheless, this may be a fruitful direction for future research once further data become available (e.g. results from PISA 2015).
Despite these limitations, we believe this paper has the potential to make an important contribution to contemporary education policy in Spain. Despite not being clear from international achievement rankings such as PISA, Spain's major educational problems emerge long before children enter secondary school. Yet, due to their naive interpretation of such rankings, Spain's politicians have nevertheless decided to concentrate the recent LOMCE reforms at the secondary education level. Although analyzing the impact of these reforms is beyond the scope of this paper, we believe that they have been designed and developed on a rocky foundation. Indeed, despite containing a number of well-meaning and potentially sensible measures, we believe the LOMCE reforms are unlikely to get to the heart of Spain's under-achievement -which occurs much earlier in the schooling system. Much more emphasis should have been
given to primary and pre-school education when these reforms were being designed. As such, our study uncovers the paradox of LOMCE; international assessments such as change. Yet their naïve use (and misuse) by policymakers may lead to a waste of resources, with sub-optimal changes to the education system being made.
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